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OWING to the rapidity with which one generation succeeds
another schizomycetes form excellent material for the
study of the influence of environment on morphology and
method of life.

The decrease of toxicity (i.e., capacity for breaking
down living protoplasm) of a microbe when made to lead
a saprophytic existence and the increase of toxicity on
passage through a series of susceptible animals illustrate
well the influence of environment on mode of life.

The survival of the fittest can be studied by growing
a strain of microbes on a series of culture tubes containing
increasing quantities of some inhibitory substance. As
the amount of inhibitory' substance increases fewer and
fewer colonies grow, only the especially vigorous microbes
continuing to be able to survive and to reproduce them
selves. The influence of environment on morphology is
well illustrated "by the acne bacillus.

The acne bacillus, as seen in smears of sebaceous
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material from the skin, is a short, plump Gram-positive
bacillus.

Some years ago I made slope cultures of such material
on 2 per cent. glucose-agar and serum-agar and incubated
them anaerobically. On the glucose-agar colonies of Gram
positive bacilli grew and also colonies of staphylococci;
on the serum-agar only staphylococci grew. It struck me
that, it was possible that the mediurn might have had some
influence on the shape of the bacillus, that some of the
colonies on the serum medium might be really those of

short acne bacilli which looked like cocci. I therefore
made a culture of the bacillus from the glucose-agar on to

the serum-agar and incubated anaerobically. Only cocci
grew. These cocci were then transferred to glucose-agar
and only bacilli grew. The experiment was repeated

several times, so that there could be no doubt about the
matter. Both mediums, of course, grow staphylococci
equally well. If the sebaceous material is sown 011

+ 30 agar slopes and incubated anaerobically the growth
of the skin staphylococci will, as a rule, be completely
inhibited if the oxygen has been sufficiently removed.

'I'owards the end of a week small colonies appear which
increase in size until at the end of three weeks they are
several millimetres in diameter. Their appearance is
quite characteristic. When typical they have the share
of the male nipple, buff-coloured in the centre, shading
off to a creamy brown towards the periphery. If these
cultures are now incubated aorobically, the colonies

increase rapidly in size, but the new growth consists
entirely of cocci surrounding the bacilli like a halo, or if
the bacilli are subcultured on to + 30 or + 10 agar slopes
and grown aerobically they grow as cocci, the colonies
being indistinguishable from those of Staphylococcus albus
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as are the cocci themselves. If the Gram-positive bacilli
are subcultured on to + 30 agar and grown anaerobically
they sometimes grow as Gram-negative bacilli, these also
grow as Gram-positive cocci if grown a(~robically. Even if

grown anaerobically they will grow as cocci on + 10 agar
So that it is evident that both anaerobic conditions and a
suitable medium are necessary for the development of the
bacillary form.

The alternative possibility that staphylococci might
survive in the acne bacillus colonies on the + 30 agar and
develop under aerobic conditions is ruled out of court
by the glucose-agar serum-agar experiments and by the
fact that when the colonies are composed of Gram-nega
tive bacilli no Gram-positive cocci could be seen on
staining.

The method of growing on + 30 agar makes the isolation
of the bacillus easy and certain. This medium should

contain 3 per cent. of agar as the acidity makes the

medium too soft if the usual amount is used. If the broth
is made from heart muscle the medium is usually from

+ 20 to + 27, so that only a little extra acid need be
added.


